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rigid of the Invention 
The Invention relates to «lf -lubricating antifriction coupon It ion* . 

Background of the Invention 
Poly(arylene sulfide), such as poly (phenylenc sulfide), is a useful 
and respected matrix material for antifriction compositions such as self- 
lubricating bearings. These compositions commonly have employed components 
comprising P oly(arylene sulfide), a solid lubricating component, a reinforc- 
ing material, and a modest but expensive amount of antimony oxide as a filler. 

Antimony trioxide has been a filler of choice because of its compati- 
bility vith the other components, availability, and moderate cost. Unfortun- 
ately, antimony trioxide no longer is so readily available, and its cost has 
been increasing rapidly, making it now a major cost factor in formulation of 
such bearings. Needed are materials capable of replacing the antimony tri- 
oxide in whole or in part, yet holding the cost line, while maintaining the 
highly desirable properties such as tensile strength of the polymer of the 
composition, and yet providing adequate bearing wear test results, low wear, 
low coefficient of friction. 

Brief Summary of the Invention 
I have discovered that certain fillers can replace in whole or in part 
the heretofore-thought-necessary antimony trioxide, and still provide a poly- 
(arylene s.. If ide)-ba 3e d antifriction bearing composition of desirable tensile 
strength, low wear results, and low coefficient of friction. 

The compositions of my invention employ components comprising (a) poly- 
ferylene sulfide), (b) one or more solid lubricating components, (c) one or more 
reinforcing materials, and (d) the filler which in accordance with my invention 
is calcium carbonate, titanium dioxide, barium sulfate, hydrated aluminum sili- 
cates, carbon black, red iron oxide, or diatomaceous earth, any of these alone, 
or in *.ombt nation, or in combination with antimony trioxide. Thdo fill*™ 
that I have listed are effective replacements in whole or in part for the here- 
tofore commonly en.ployed antimory trioxide. These compositions are particu- 
larly useful for the preparation of bearing compositions by injection molding. 
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r»UlUd Pf crlPtlon of th« Invntlon 
Th» compositions which 1 hav* discovered as nuking very sntWfactory 
•rU-lubrtcjilnK bearings comprise U) poly (nry leno sulfide) in the r;tn K r ol 
about 30 to 50 weight percent, (b) at least one solid lubrlcfltin K ronponrnt 
in the range of about 15 to about 25 w«i K hl percent, (c) at lcmic one rein- 
forcing material In the range of about 15 to 25 weight percent, and selected 
from the group consisting of glass fibers, asbestos fibers, carbon fibers, 
boron fibe'.s, or ceramic fibers, alone or in admixture, and (d) a filler In 
the rang... of about 10 to 20 weight percent, selected from the group consist- 
ing of calcium carbonate, titanium dioxide, barium sulfate, hydrated aluminum 
silicates, carbon black, red iron oxide, or diatomaceous earth, any of rh.*se 
alone, or in any combination, or in combination with antimony trloxidu. 

The poly(arylene sulfide) polymers useful in the preparation of anti- 
friction self-lubricating bearing compositions can be prepared by any of the 
methods known to the art. Particularly suitable are methods such as set forth 
in Canadian Patent 763,994 to Harold Wayne Hill, Jr. and James T. Edmonds, Jr. 
According to this method, at least one polyhalo-substituted aryl compound 
wherein the halogen atoms are attached to ring carbon atoms is reacted with 
an alkali metal sulfide In a polar organic compound at an elevated temperature. 

For use In bearing compositions, the poly(aryleue sulfide) polymers 
prior to heat treatment preferably have an inherent viscosity of at least 
about 0.01, more preferably at least about 0.1 to 0.25, as measured in 1- 
chloronaphthalene at 206° C. at a polymer concentra tioi. of 0.4 gram per one 
hundred milliliters of solvent; a melt flow in excess of 2700 g/10 minutes 
under a 5 kg load at 315° C. (ASTM D1238-70) ; and a polymer density of abc.-r 
1.1 to 1.8 g/cc. 

The poly(arylene sulfide) polymers are heat treated in air or other 
molecular oxygen-containing gas at a temperature of about 450* F. to 650° F. 
for a sufficient time such as about 1 to 24 hours, to reduce the melt flow 
and increase the tensile strength of the ultimate molded product. The heat- 
treated polymer preferably will exhibit a melt flow (ASTM D1238-70, at 315'C, 
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5 k, weight) of .bout 25 to 100 g/10 minutes. Without heat treatment of the 
■polymer, molded article* may tend to crack. 

The solid lubricating components can be selected from any of those 
generally known and used in the art for the purpose, such as molybdenum di- 
sulfide, graphite, molybdenum diselenide, tungsten diselenide, tungsten disul- 
fide, or any of the polytetraf luoroethylenes , alone or in combination; 
presently preferably selected from molybdenum disulfide, graphite, and poly- 
tetraf luoroethylene ; sufficient to comprise about 15 to 25 weight percent of 
the total composite. Each of these is available in grades suitable for em- 
ployment as a lubricant, such as substantially oil-free, and should be a 
finely divided powdered grade. 

The graphite employed can be either natural or synthetic in origin. 
The polytetrafluoroethylenes are commonly known as "Teflon"* and include homo- 
polymers of tetraf luoroethylene such as poiytetrafluoroethylene , as well as 
corapolymers of tetraf luoroethylene with such as hexaf luoroprcpyiene . 

The third component comprising my compositions is a reinforcing 
material, one or more, employed in a total amount representing about 15 to 25 
weight percent of my bearing compositions. These reinforcing materials can 
be glass fibers, asbestos fibers, carbon fibers, boron fibers, ceramic fibers, 
any of these alone, or in combination. Fiber length can vary widely, but 
presently preferably should be of the order of such as about 1 Lo U mm long aftc 
blending. Class fibers are presently preferred for matters of cost and ease 
of handling, since glass fibers can be incorporated as a roving and, in effect, 
chopped in the blending procedures. 

The fillers employed in the range of about 10 to 20 weight percent in 
the compositions in z.vrordance .with my invention can include antimony trioxide, 
the filler of choice heretofore, though its cost is becoming higher. However, 
the antimony trioxide can be and preferably is replaced in whole by my addi- 
tives, or in part by at least a portion of the additives, in accordance with 
my discovery, which additives can be one or more of calcium carbonate, titanium 
dioxide, barium sulfate, hydrated aluminum silicates, carbon black, red iron 
*Trademark 



10 



1075223 

oxide, or diatomaceous earth, alone, or In any combinatiou, or In combination 
with antimony trioxide. For economic reasons, the less antimony trloxide em- 
ployed, the more economical the resulting Ulend with one or more o the other 
components in supplying the balance. Thus, the antimony trioxide can be any 
amount less than about 20 weight percent of the compositions down to 0, with 
one or more of the fillers of my discovery making up the balance. The addi- 
tives can be used to completely replace the antimony trioxide, or to replace 
it in part, or substantially to replace the antimony trioxide, a«ich as up to 
90 weight percent replacement relative to amount of filler (18 weight percent 
based on weight of composition), preferably where admixture with antimony tri- 
oxide is used, about AO-60 percent replacement, depending on cost of the anti- 
mony trioxide. It is most preferred to replace the high-cost antimony trioxide 
completely with a cheaper but effective filler. 

The materials used to replace the antimony trioxide, iu whole or in 
part, should be in a finely divided or powdered form, such as a particle sire 
of about 200 mesh or less. 

Calcium carbonate is available as both synthetic and naturally occur- 
ring materials, and under various names such as powdered limestone, marble, 
chalk, "whites", "whitinga", precipitated chalk, and the like. 

Titanium dioxide is avatbble under a variety of terms, tltania, titan- 
ium white, and can be used as either the white or black, no lotg at in fine 
powdered form. 

Powdered barium sulfate is available under various names, §uch as 
barium sulfate precipitated, heavy spar, barite or barytea, permanent white, 
and the like. 

The term hydrated aluminum silicates represents a variety of natural 
and synthetic materials of varying proportions of AljOj and SiO^ A presently 
particularly useful and available type is pyrophylll te , a naturally occurring 
hydrous alus-inum silicate of varying color such as white - offvhite - to tan. 
30 Various of 'Jie clays also are suitable as hydrated aluminum silicatei, such 
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as kaolinlte, halloysltc, and the presently preferred bentonlte, and clays 
containing these components. 

Carbon blacks suitable In the compositions of my invention Include 
any of those made by the Incomplete combustion or thermal decomposition of 
various carbon sources, such as natural gas and petroleum oils. The principal 
types Include the channel black* ( furnace blacks, and thermal blacks. Pre- 
sently preferred for their availability are the finely powdered thermal and 
furnace blacks of ASTM designation N-l through N-9, and presently more pre- 
ferred are the medium thermal blacks such as ASTM K-9. The graphites, while 
10 useful in the compositions aa lubricants, are unsulted for usage as fillers. 

The Iron oxides suitable for use In bearing compositions are the red 
ferric iron ox\de* or ^ e 2°3' °* tur *l or synthetic. These are available under 
various T'Jenames. The **r«d N designation Indicates the substantially ferric 
and anhydrous character desired. 

Dletomaceous earth Is a naturally occurring high-silica material, 
available as dlatomlte* kleselguhr, and t*.ie like. 

Other materials may be used In such compositions as I have described, 
such as powdered metals, so long as they do not adversely affect the proper- 
ties of my joaqKsitions . 
20 In preparing my lubricating compositions, weighed quantites of each 

of the selected Ingredients are blended or mixed thoroughly. The blending 
can be accomplished In any suitable manner using conventional blending appar- 
atus. The polymer, lubricating components, reinforcing materials, and fillers, 
preferably stxjld be in particulate form, though the poly(aryiene sulfide) 
polymers frequently are supplied and are suitably used in small pellet form. 
The poly (irylene sulfide) polymers arc commercially available coataining an 
admixed proportion of glass fibers, such as 20 to 60 weight percent, and where 
glass fibers are to be the reinforcing *a gent of choice, such poly (arylene 
sulfide) polymer/glass fiber admixtures are a convenience. 
30 If desired, an inert diluent can be employed in fixing of the ingredi- 

ent s, since such diluent can be easily removed from the admixture subsequently 
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in order not to interfere with later processing steps, such as by heat trcnt- 
ment. Suitable diluents are typically tht halogenated hydrocarbons. 

The mixed admixture then is utilized in the preparation of bcarlnRB of 
suitable type and size. The bearings can be made by Injection molding at d*- 
vated temperatures, such as in the range of about 600* to 750* F. stock tem- 
perature, preferably 600 # to 650* F. , using a mold temperature of such a 8 
about 100* to 200' F. 

Alternatively, the admted composition can be ground to a suitable 
powder in the range of about 75 to 300 mesh, and compressed in a mold at am- 
bient temperature under elevated compression pressures such as in the range 
of about 500 to 5,000 psig. It is also suitable to admix the poly(arylene 
sulfide) polymer, the solid lubricating component, the filler, prepare an ad- 
mixture, and then at the compression stage incorporate glass fibers Into the 
molding operation. The compression molding process is also well known in the 
art and can be readily carried out by persons skilled in this method. The 
compression admixture can be heated at compression pressure such as to temper- 
atures of such as about 600* F. to 750* F. for a time of such as about 1/2 to 
2 hours so as to produce the desired configuration. 

The mold composite is allowed to cool slowly, such as to a temperature 
of about 150° to 200* F. or lower, after which the molded article can be re- 
moved from the mold and employed, or subjected to such trimming and machining 
as may be necessary to complete the desired configuration. 

The self-lubricating compositions, in accordance with my invention, are 
useful in a variety of applications such as journal bearings, bushings, ball 
bearing cages, compressor pistons, a variety of fittings, washers, seals, 
seats, wear rings, and the like. 

Examples 

The examples following are designed to assist In an understanding of 
my invention, without limiting the scope thereof. Exampfes are to be consid- 
ered as a part of my overall disclosure including claims. Particular components, 
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-owe. condition., art de.lgn.d to o..l.t In an understand Ing of the Inven- 
tion, «nd thus art exemplary, and not limitative. 

Example t 

Thm polyUryl«n« .ulfld.) polymer employed In the example, was a poly- 
(Phenylen. aulfide) prepared by reacting p-dlcH rrobenrene with a fixture in 
vhlch eodlua .ulflde vaa contacted with N-methylpyrroiidone. 

™« Poly(arylene sulfide) polymer employed vaa prepared by charging 
lithium acetate and N-methylpyrrolldone to the reactor followed by dehydrat- 
ing to atrip any water. Sodium sulfide vaa produced In situ by adding equiva- 
lent cuantitle. of KaHS and NaOH in water, using a slight excess of 0.1 mole 
NaOH, followed by dehydration to remove th* water. p-Dlchlorobenzene was 
added In equivalent quantity to the moles of Na 2 S formed. The reaction mix- 
ture was heated 3 hours at about 400' F. , then for additional 3 hours at about 
510* F. The reaction mass was concentrated by boiling off about half of the 
liquid in the reactor means. Excess C0 2 gaa was then added to neutralize the 
mixture. The mixture was then heated to about 5*0* F. and flashed to recover 
the dry poly (phenylene aulfide) polymer. The polymer was cooled, ground, 
washed with water and dried and recovered. 

The original melt flow was above 2700, the limit of the instrument. 
The poly (phenylene sulfide) so prepared was heated in air at about 500' F. for 
about 6 hours to reduce the original melt flow. The final poly (phenylene sul- 
fide) had a density of 1.6 g/cc (ASTW D-1505-68) and a melt flow of 50 g/10 
minutes (ASTM D1238-70 , 315 . 5*C/10 kg weight). This polymer is commercially 
available as Ryton^ R-6 from Phillips Petroleum Company as a pelleted material. 

The glass-filled poly (phenylene aulfide) employed in the following 
examples was made by blendiug the above polymer with glass fiber strands 
(roving) to make a final blend containing about 40 weight percent glass fibers 
1 to U mm long after blending, and repelletlzlng the blend. This glass-! lied 
blend is commercially available under the designation Ryto$ R-4. Tfct. 
material including the glass fiber exhibited a density of .bout 1.6 g/cc and 
* melt flow of about 25 g/10 minutes measured under the conditions as de.crlr.d 
above. 
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All bearing samples, the composition of which is given below, were 
blended in a Henschel intensive mixer for eW 3 minutes, extruded, and 
pallatized. Test bearings were made by injection molding the blended pellets 
at about 600* to 625* F. stock temperature and 150' F. mold temperature, to 
prepare flat sections 1/4 by 1/2 by 5/8 inch in size. 

These test sections were tested for antifriction properties using 
an LFV-1 Lewis Friction Wear Test machine. Details of the LFV-1 machine are 
covered in the publication NASA-SF-5059 of May, 1966, pages 57-59. The LFV-1 
machine is employed using a single test block. For the runs of Table I, a 
single sample for each run was tested for "Wear" and "Coefficient of Friction. 
^ For each run in Tables II and III, duplicate runs were made for "Wear" and 
"Coefficient of Friction" per sample blend, and the results averaged for the 
"run" reported. Each sample is "run in" or seated at a 15 lb. lond at increas 
ing speeds, AO rpm for 2 minutes, 100 rpm for 2 minutes, and 190 rpu for 2 
minutes, followed immediately by the severe determinative run under a 90 lb. 
load at 190 rpm for 10 minutes. Three determinations are made for the wear 
test, and coefficients of friction, and the values averaged. 

The various prepared samples for testing each represented a final 
composition of: 

20 Poly(phenylene sulfide) 43 weight percent 

Class fibers 2 0 weight percent 

HoJybdenua disulfide 20 weight percent 

FiUer 17 weight percent. 

Within each group of tests «• reported in the respective table. . 
control with Sb 2 0 } aloe* w«. run to give a comparative baseline for that group 
of runs. The respective veax cast result* and coefficient* of friction repre- 
sent mnji obtain** go two tauoUa. It la cooiUtrsd chat the coefficient 
of friction ahoy Id be less than aooot 0.35. Fart leu Urljr important for fric- 
tfonl... bearing* la the vat teat uoder the 90 lb. load, which la consider** 
to be a acrere test. The mr teat rtaalti should not be mxh crver shout 
: x 10 3 f vlth mxxy elcnif lcaatly greater valves ot 3 k 10*' end 4 x 10* 3 ^ 
hlg *r generally ifcovUg uawct?t*bl# wear levels. Thua, vhat I* desire* W a 
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low coefficient of friction coupled with low wear for cinimum frict 
long life. 
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Properties of PPS 


Antifricti 


on Bearino Corannn-f 




Run 


Filler 


Tensile 
Strength, 
psl 


Elonga- 
tion, Shore 
2 Hardness 


Density , 
R/cc 


(Based on Single Runs) 
_ Bearing Wear Test 

Wear Coefficient 
Inchpn rtF f-j-^j^. 


1 


sb 2 o 3 


13,300 


0.97 


87 


1.70 


2.0 x 10* 3 


0.20 


2 


CaC0 3 


13,100 


0.89 


88 1 


1.95 


2.0 


0.17 


3 


Ti0 2 


12,000 


0.86 


87 


2.00 


2.2 


0.22 


4 


BaSO. 
4 


12,700 


0.96 


87 


2.08 


2,0 


0.23 


5 


Na 2 C0 3 


11,400 


0.85 


87 


1.92 


11.2 


0.32 


6 


Talc 


11,600 


0.79 


85 


1.94 


4.8 


0.18 


7 


ZnO 


12,800 


0.92 


87 


2.04 


8.0 


0.17 


8 


ZrSiO, 
4 


12,200 


0.84 


87 


1.96 


3.0 


0.26 



4 
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In Table I, control Run 1 employed only antimony trioxide as filler. 
Runs 2, 3, 4, of the Invention, employed calcium carbonate, titanium tUoxlde, 
and barium sulfate, respectively, each as a complete replacement for antimony 
trloxlde at the same level as employed In control Run 1. Each of these fillers 
exhibited a coefiicient of friction very close to that of the antimony trl- 
oxlde, and even lower in the case of calcium carbonate Run 2. In each of Runs 
2, 3 and 4, the bearing wear test was satisfactorily low, virtually equivalent 
to the antimony trloxlde Run 1 results. These good results were surprising 
since another carbonate, 8' iium carbonate Run 5, was very poor; another oxide, 
rinc oxide Run 7, was very poor. 

Run 5 employing the readily available carbonate, sodium carbonate, 
Run 6 using talc, Run 7 using rinc oxide, and Run 8 using zirconium silicate, 
at the same replacement level, failed, showing excessively high wear values 
and high coefficients of friction. 

In another set of runs shown in Table II, another control Run 9 was 
made employing antimony trioxide. In Runs of the invention 10, 11 and 12 re- 
placing the antimony trioxide completely, and Run 13 replacing hall of the 
antimony trioxide, the coefficient wf friction was close to th*t of control 
Run 9, and the bearing wear In inches was generally imjroved, only ollghtly 
higher in the case of the calcium carbonate/titanium dioxide admixture Run 11, 
and not significantly so. In Run 14 using calcium carbonate, Run 15 using 
titanium dioxide, and Run 16 using barium sulfate, each as a complete replace- 
ment for antimony trioxide, satisfactory wear test and coefficient of friction 
values were obtained. 

In a third series of runs as shown in Table III, again a control Run 17 
was made with antimony trioxide. It Is readily apparent that results in Run 18 
with hydrated aluuinum silicate, Run 19 with^ carbon black, Run 20 with red iron 
o::ide. Ran 21 with bentonite tun 22 with diatomaceous earth, each exhibited a 
satisfactory coefficient of friction and low desirable wear test results. 
" jn 22 with diatomaceous earth exhibited a slight decrease in tensile strength 
of the polymer. 



1075223 

Results frw the tests with a pyuophyllite Run 18, bentonitc Run 21, 
and dlstoewceous earth Run 22, are particularly surprising in view of the 
poor results from other silicates such as talc Run 6 and zirconium silicate 
Run 6. 

The results of the three sets of runs, each set of runs including a 
direct cooperative run with antlmay trioxlde tested at the some time and under 
the same conditions, show that calcium carbonate, or titanium dioxide, or 
barium sulfate, or hydrated aluminum silicate, or carbon black, or red iron 
oxide, or diatomaceoua e«rth, or *ny combination of these, can be used to re- 
place all or a part of the antimony trioxlde. 

The disclosure, including data, illustrates the value and effectiveness 
of my invention. The examples, the knowledge and background of the field of 
the invention and general principles of chemiutry and other applicable sciences, 
have formed the bases from which the broad descriptions of the invention includ- 
ing the ranges of conditions and the generic groups of operant components have 
been developed, which have fonaed the bases for my claims here appended. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE AS FOLLOWS: 

1. A «r 1 f -lubricat in| eoffpusiliou rompr 1 1 in* (a) heal - I rca t r.l 
polyfarylene sulfide) in the range of about 30 to 50 weight percent, (h) M 
least one •olid lubricating component in the range of about IS to 2S weight 
perrrnt, (c) at lrast onr reinforcing natrridl to thr rangr ol about 'S «<» „*\ 
weight percent, and (d) at leant one filler in the range of about 10 to 
weight perceut, bated on the total weight of said composition, 

wherein said (b) solid lubricating component is swlybdenuai disulfide, 
molybdenum diselenide, tungsten disulfide, tungsten diselenide, graphite, 
polytetraf luoroethy lene , or mixture, 

wherein said (c) reinforcing material is glass fibers, ssbrsto* 
fibers, carbon fibers, boron fibers, ceramic fibers, or mixture, 

wherein said (d) tiller is calcium carbonate, titanium dioxide, 
barium sulfate, hydrated alum in am tilicates, carbon black, red i rnn oxides, 
diatomaceous earth, admixture thereof, or admixtures with antimony trioxidc. 

2. The composition according to claim 1 wherein said (a) heat- 
treated poly(arylene sulfide) is a po ly (pheny lene sulfide) characterized by a 
H.F. of about 25 to 100. 

3. The composition according to claim 2 wherein said (c) reinforcing 
materia] has a fiber length of about 1 to U mm. 

4. The composition according to claim 2 wherein said (a) 
poly(phenylene sulfide) is a heat-treated poly (pheny lene sulfide) characterized, 
prior to being heat-treated, by a density in the range of about 1.1 to 1.8, a 
melt flow in excess of 2700, and an I,V. of D.l to 0.25. 

5. The composition according to claim U wherein said {a) heat- 
treated po 1 y (pheny lene sulfide) is prepared by reacting p-d i ch 1 o robenzene with 
j mixture in which sodiuir. sulfide is co*.*acted with N-me thyl py rro 1 idone , and 
the resulting polymer is heat-treated by heating in air at a temperature of 
loout £.50° F . to 550° F. 
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*. The ro.po.Uloo .ccording to cl.ia 2 wherein ..Id (b) .olid 
lubr.c.un, co^onent 1. ..id .oly W , nu . dl. u ,„de. .„d ...d «) rflllIortln , 
■•teri.l t. i.td (Li. fiber. 

J. The o^po.ltion .ccording to tUlm 6 wherein ..id (d) filler „ 
•aid c.tctua carbonate. 

The co^o.ition .ccording to cl.i. 7 e^loym, ..id c.lciu. 
c.rboo.te to the ext.ot of .bout 17 weight percent( „ d „ id compotUloa 
coauin. .bo** 20 «l,ht prcot ..id ,1... fib.,, .bout 20 weight percent ..id 
-olTbdenu. di.ulflde, .«d .bout O Wight percent ..Id poly( P b.oylene 
■ulfide). 

9. The coapo.ition .ccording to cl.i. 6 wherein ..id (d) filler i. 
..id tit.aiua dioxide. 

10. THe c««po.ition .ccording to cl.i. 9 arploylng ..id tit.oiu. 
dioxide to the extent of .bout 17 -eight percent, .nd ..id co^o.ltlon coot.in. 
.bout 20 -eight percent ..id ,1... fiber, .bout 20 weight percent ..id -olyb- 
denu. di.ulflde. .nd .bout 43 weight percent ..id poly(phenyleoe .ulfide). 

11. The co»po.ition .ccordi .. to cl.i. 6 wherein i.ld (d) filler It 
•.Id barium iulf.te. 

12. The compo.ition .ccording to claim 11 employing ..id barium 
•ulf.te to the extent of .bout 17 weight percent, .nd ..Id co.npo.Hlon contains 
•bout 20 weight percent ..Id gl... fiber, .bout 20 weight percent ..Id molyb- 
denum di.ulflde, .nd .bout 43 weight percent „id pol,( P henylene sulfide). 

13. The compo.ition .ccording to cl.im 6 therein ..id (d) filler is 
•aid titanium dioxide and said b.rlum .ulf.te. 

14. The compo.ition .ccording to claim 13 employing said titanium 
dioxide to the extent of about 8.5 weight percent and 8.5 percent b.rium sul- 
fate, jn d said composition contains about 20 weight percrnt said glass fiber, 
about 20 weight percent said molybdenum disulfide, and about 43 weight percent 
said poly(phenylene sulfide). 

15. The composition according to claim 6 wherein said (d) filler is 
said titanium dioxide and calcium carbonate. 
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16. The composition .ccording to rl.i. is employing .-H titanium 
dloMde to the extent of .bout 8.5 percent, ..id c.lcium c.rbon.te to thr 
extent of .bout 8.5 -.♦eight ptrccnt, and wherein ..id composition cont.ln. about 
20 weight percent ..id gl... fiber, .bout 20 weight percent ..id molybdenum 
disulfide. «nd .bout 43 weight percent ..id poly(phenylene sulfide). 

17. The composition .ccording to claim 16 wherein ..id (d: filler U 
..id c.lciua c.rbon.te and barium .uM.te. 

U. The composition according to clil. 17 employing ..id calcium 
c.rboo.te to the extent of .bout 5.5 percent, ..id b.riu. .ulf.te to the extent 
of .bout 8.5 weight percent, about 20 weight percent ..id gl... fiber, .bout 20 
vtitht percent said molybdenum di.ulfidt, and .bout 43 weight percent ..id 
poly(pheoyltot tulfidt). 

19. The composition according to claim 6 wherein ..id (d) filler is 
..id antimony trioxide with .t lea.t one other named filler and employing ..id 
.ntimony trioxide up to about 18 weight percent based on the weight of said 
composition. 

20. The composition according to claim 19 wherein s.id (d) filler is 
».id antimony trioxide and calcium carbonate. 

21. The composition according to claim 20 employing s.id .ntimony 
trioxide to the extent of about 8.5 weight percent and s.id calcium carbonate 
to the extent of about 8.5 weight percent, and wherein s.id composition con- 
t.in. .bout 20 weight percent said gl.ss fiber, about 20 weighc percent said 
molybdenum disulfide, .bout 43 weight percent .lid poly(phenylene sulfide). 

22. The composition according to claim 6 wherein said (d) filler is 
a hydrated aluminum silicate. 

23. The composition according to claim 22 wherein said hydrated 
aluminum silicate is a pyrophyllite or bentonite. 

24. The composition according to claim 22 wherein said filler 
employs said hydrated aluminum silicate to the extent of about 17 weight 
percent, and wherein said composition contains about 20 weight ^*r«nt said 
glass fiber, about 20 weight percent said molybdenum disulfide, and about 43 
weight percent said poly (phenylene sulfide). 

17 
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25. The composition according to claim 6 wherein said (d) filler is 
aaid carbon black. 

26. The comnosition according to claim 25 wherein said filler 
employs said carbon black to the extent of about 17 weight percent, and wherein 
aaid composition contains about 20 weight percent said glass fiber, about 20 
weight percent said molybdenum disulfide, and about 43 weight percent said 
poly (phenylenr sulfide). 

27. The composition according to claim 6 wherein said (d) filler is 
diatomaceous earth. 

28. The composition according to claim 27 employing said diatomaceous 
earth to the extent of about 17 weight percent, and wherein said composition 
contains about 20 weight percent said glass fiber, about 20 weight percent seid 
molybdenum disulfide, and about 43 weight percent said poly(phenyiene sulfide), 

29. The self-lubricating composition comprising (a) heat-treated 

2 5 to 100 grams 

poly(phenyleue sulfide) characterized by a M.F. of about io min. 

as per ASTM D-1238-20 at 315.5° C/10 kg weight, in the range of about 30 to 50 
weight percent, (b) molybdenum disulfide in the range of about 15 to 25 weight 
percent, (c) glass fibers in the range of about 15 to 25 weight percent, and (d) 
red iron oxide in the range of about 10 to 20 weight percent, said weight percent 
based on the total weight of said composition. 

30. The composition according to claim 29 employing said red iron 
oxide to the extent of about 17 weight percent, and wherein said composition 
contains about 20 weight percent said glass fiber, about 20 weight percent said 
molybdenum disulfide, and about A3 weight percent said poly(phenylene sulfide). 

31. A self-lubricating composition exhibiting low wear and low 
coefficient of friction values consisting essentially of 

(a) heat-treated poly(arylene sulfide) in the range of about 30 to 50 
weight percent, 

(b) at least one solid lubricating component in the range of about 
15 to 25 weight percent and selected from the group consisting of molybdenum 
disulfide, graphite, molybdenum diselenide, tungsten diselenide, tungsten 
disulfide, polytetraf luoroethylene , or mixture, 
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(c) at least one reinforcing material in the range of about 15 to 25 
weight percent and selected from the group coniiating of glass fibers, asbestos 
fibers, carbon fibers, boron fibers, ceramic fibers, or mixture, and 

(d) at least one filler in the range of about 10 to 20 weight percent, 
all percentages based on the total weight of said composition, 

wherein said (d) filler is selected from the group consisting of 
calcium carbonate, titanium dioxide, barium sulfate, hydrated aluminosilicates, 
carbon black, red iron oxides, diatoaaceous earth, admixtures thereof, and 
admixtures of any of these vith antimony trioxide, such that wherein said filler 
contains said antimony trioxide, said antimony trioxide represents up to 90 
weight percent of said filler. 
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